###### Strengths and limitations of this study

-   The psychosocial work environment was assessed before sick leave in the aftermath of a traumatic event.

-   For the first time, registry data on doctor-certified sick leave were used in a sampled population with symptom-defined post-traumatic stress disorder (PTSD).

-   In terms of generalisability, the study sample consisted of a majority of highly educated government officials and bureaucrats.

-   Symptom-defined PTSD and psychosocial work environment relies on self-reported data.

-   A small study sample may reduce the statistical power.

Introduction {#s1}
============

Post-traumatic stress disorder (PTSD) influences a person's ability to function well at work and in life in general.[@R1] When PTSD is caused by a workplace-targeted terrorist attack, a common response strategy is avoidance of the workplace.[@R4] Consequently, such an attack might contribute to increased risk of sick leave. Still, research on sick leave in relation to PTSD caused by terror is scarce.[@R5] There are two relevant studies on workplace terror and sick leave risk. Osinubi *et al* found no significant impact on self-reported sick leave and job performance 2 years after the World Trade Center (WTC) terrorist attacks, though 9% of the workers reported onset of a psychiatric diagnosis in the same period.[@R6] In contrast, a study from the Oslo terror bombing based on registry data on sick leave found more than 30% higher sick leave during the 2 years following the attack compared with the year before the attack.[@R7] Another important finding was that sick leave in directly exposed employees returned to pre-attack levels by year three, although the prevalence of PTSD in this group was 17 percent at the same time. This suggests that many employees with PTSD managed to work despite a high symptom load. Further research is needed to explore potential protective and risk factors that could explain why certain employees with likely PTSD manage to work, while others do not.

Psychosocial working conditions are significant for employees' job satisfaction, mental health and sick leave risk,[@R8] and may therefore moderate the effects of a trauma. Prior studies, including a systematic review and a meta-analysis, emphasise the importance of control at work, such as high degree of role clarity, control over work pace and decision-making, and clear and liable management.[@R9] Both external and internal loci of control can be important, as there seems to be an association between people's sense of control over their own work and improved job satisfaction, performance and work attendance.[@R11] The aforementioned studies give us reason to expect that work environments with a high degree of control and predictability are advantageous after experiencing totally unpredictable and threatening workplace violence. However, the role of the work environment in enabling affected workers to return to work and avoid sick leave has rarely been examined empirically. The aim of the present study was therefore to examine whether psychosocial work conditions influence the risk and length of sick leave among employees with symptom-defined PTSD after a terror attack.

Methods {#s2}
=======

Study population and data sources {#s2-1}
---------------------------------

This prospective cohort study includes web-based survey data from ministerial employees in 14 of 17 ministries, after a car bomb attack at the Norwegian government offices in Oslo on 22 July 2011. The terror bombing caused substantial damage on buildings and infrastructure, killing eight and injuring 209 people. Previous studies of governmental employees report elevated risk of psychological and somatic health adversities.[@R13] These negative health reactions were found among people who were directly and indirectly exposed.[@R13] The estimated overall prevalence of post-traumatic stress disorder (PTSD) was 24% among directly exposed governmental employees and 4% among those indirectly exposed, signifying that being present at work during the bomb attack was not the only precondition for reporting PTSD symptoms. Common for the employees developing PTSD symptoms are that they all were the explicit target of the terror attack.[@R16] It is reasonable to expect that even those who were indirectly exposed and evaluated their life as being in serious danger may develop PTSD.[@R4] The present study therefore includes all employees with symptom-defined PTSD, whether indirectly or directly exposed.

The Norwegian Centre for Violence and Traumatic Stress Studies conducted the survey in collaboration with the National Institute of Occupational Health in Norway 10 months after the terrorist attack (T1). Eligible participants were informed about the study through their ministries and received an invitation letter containing a unique log-in code to access the web-based survey, including information on withdrawal procedures. All employees provided written consent, and strict procedures were followed to ensure confidentiality. Fifty-six per cent of the 3520 invited employees consented to participate, and 34 were excluded from the data file due to missing data, leaving us with 1974 employees. In addition, 84% consented to data linkage on sick leave, and our study population totaled 1649 participants. Data on doctor-certified sick leave was obtained from Statistics Norway and the Norwegian Labour and Welfare Administration.

For the purpose of this study, we used survey data on employees' health and PTSD symptoms, background variables and information on psychosocial work environment from 10 months after the attack, linked with registry data on doctor-certified sick leave for the period of 12--24 months after the attack. Since the first years after the attack were most prominent for sick leave risk and PTSD, we focused on this especially sensitive period.[@R7] In this study population (n=1649), we identified 94 participants eligible for this study, all fulfilling the PTSD symptom criteria and with relevant data on doctor-certified sick leave. Based on the personal identification number from the Norwegian Population register, Statistics Norway performed data linkage and deidentification. The research team did not have access to the key to match data nor the identity behind survey responses. Further details on design and participants have previously been described in a recent article from our research group.[@R7] See [figure 1](#F1){ref-type="fig"} for more information.

![Flowchart displaying participant disposition 10 months after the attack (T1). PTSD, post-traumatic stress disorder.](bmjopen-2019-032693f01){#F1}

Patient and public involvement {#s2-2}
------------------------------

There is no direct patient involvement in this study. Neither patients nor public were directly involved in the development, design or recruitment of the study.

Classification of PTSD {#s2-3}
----------------------

The Norwegian version of the Post-traumatic Stress Disorder Checklist-Specific (PCL-S) was used to assess symptoms of PTSD.[@R19] In this version, the questions were specifically linked to the bomb attack in Oslo on 22 July 2011. All participants were asked to rate the extent to which they had experienced PTSD symptoms during the last 4 weeks and were instructed to answer with reference to the terrorist attack. The PCL-S consists of 17-items measuring the full domain of PTSD symptom severity from the *D* *iagnostic and* *S* *tatistical* *M* *anual* *of Mental* *Disorders*, Fourth Edition (DSM-IV). The validated Norwegian version has demonstrated good psychometric and diagnostic properties.[@R20] The PTSD diagnosis criteria followed the procedure of positive items required in the three clusters in the DSM-IV system: one positive score in symptom cluster B (re-experiencing), three positive scores in cluster C (avoidance) and two positive scores in cluster D (hyperarousal).[@R21] The A criterion (stressor exposure) was not included in the assessment. All items were scored on an ordinal 5-point scale from '1 = not at all' to '5 = extremely'. As recommended by the National Center for Post-Traumatic Stress Disorder, an item score of 3 or above was defined as positive for PTSD.[@R19] Chronbach's alpha for PCL-S was 0.94.

Sick leave {#s2-4}
----------

Sick leave was measured in the 1-year period after the participants completed the survey 10 months after the attack. This 1-year period consisted of the third and fourth quarter of 2012, and the first and second quarter of 2013. The total number of sick leave days for each participant was weighted by the percentage of full-time employment and the percentage of full-time sick leave. The number of workdays was weighted by percentage of full-time employment, weekends, public holidays and vacations.

Psychosocial work exposures {#s2-5}
---------------------------

Job demands, control at work, predictability, social interactions and organisational culture were measured by the General Nordic Questionnaire for Psychological and Social Factors at Work.[@R22] Reliability tests of these scales have demonstrated acceptable internal consistency, with Chronbach's alpha ranging from 0.68 to 0.87 and test--retest reliability from 0.66 to 0.83 with more than 5 weeks' interval.[@R23] Job demands were measured by three scales: quantitative demands comprising four items, decision demands with three items and learning demands with three items. A typical item for job demand was 'Do you have too much to do?' Three scales measured control at work: positive challenge comprising three items, control of decisions with five items and control of work pacing with four items. A typical item for control at work was 'Can you set your own work pace?' Predictability at work was measured by the scale long-term predictability (2 years) comprising three items. A typical item was 'Do you know what is required in order for you to get a job that you consider attractive in 2 years?' Social interactions were measured by two scales: support from superior comprising three items and support from coworkers with two items. A typical item for support was 'If needed, can you get support and help with your work from your immediate superior?' Finally, organisational culture was measured by three scales: social climate, innovative climate and human resource primacy, all comprising three items. A typical item was 'Are workers well taken care of in your organisation?' All responses were scored on an ordinal 5-point scale ranging from '1=very seldom or never' to '5=very often or always', and missing response to one of the items comprising each scale was allowed.

Background variables {#s2-6}
--------------------

The background variables ([table 1](#T1){ref-type="table"}), including sex, age, educational level, relationship status, directly and indirectly exposed, psychological distress, event centrality, life satisfaction and social support, were retrieved from the questionnaire survey completed 10 months after the terror attack. Education was measured by three levels of education: 'less than 13 years', '13--16 years' and 'more than 16 years'. Relationship status was dichotomised as 'married or cohabiting' and 'single or widow'. Proximity to the explosion was measured by asking participants about their whereabouts at the time of the bomb attack, and responses were dichotomised as 'being present in the government district' and 'not in the government district'.

###### 

Characteristics of ministerial employees with symptom-defined PTSD and sick leave compared with employees with symptom-defined PTSD without sick leave, 10 months after a workplace terrorist attack on 22 July in Oslo, 2011

  Characteristics                             PTSD without sick leave (n=39)   PTSD and sick leave (n=55)   χ^2^/F   P value\*
  ------------------------------------------- -------------------------------- ---------------------------- -------- -----------
  Females, n (%)                              23 (59.0)                        47 (85.5)†                   8.4      \<0.01
  Education (years), n (%)                                                                                  4.6      0.10
   \<13                                       4 (10.3)                         8 (14.6)                              
   13--16                                     10 (25.6)                        24 (43.6)                             
   \>16                                       25 (64.1)                        23 (41.8)                             
  Age (M±SD)                                  45.9±10.1                        45.7±11.4                    0.1      0.94
  Married/cohabiting, n (%)                   25 (64.1)                        34 (63.0)                    0.0      0.91
  Directly exposed, n (%)                     15 (38.5)                        26 (47.3)                    0.7      0.40
  Psychological distress, score 1--4 (M±SD)   1.9±0.8                          2.1±0.9                      1.9      0.17
  Event centrality, score 1--5 (M±SD)         3.2±1.0                          3.4±0.8                      1.4      0.24
  Life satisfaction, score 1--10 (M±SD)       5.5±1.3                          5.4±1.9                      0.2      0.67
  Social support, score 1--7 (M±SD)           4.5±1.5                          4.4±1.4                      0.0      0.76
  PCL-based PTSD, score 1--5 (M±SD)           2.9±0.5                          3.3±0.6†                     7.8      \<0.01

Case numbers and within-group percentages are shown.

\*P values were calculated using analysis of variance for continuous variables and χ^2^ test for categorical variables.

†Differs significantly from those without sick leave.

M, mean; PCL, Post-traumatic Stress Disorder Checklist; PTSD, post-traumatic stress disorder.

Psychological distress was measured by the Hopkins Symptom Checklist-10 (SCL-10), with four response categories from '1=not bothered' to '4=very bothered'.[@R24] A typical item was 'worrying too much about things'. The index was scored as the mean of the item score, where an average score above 1.85 is regarded as a valid predictor of depression. Chronbach's alpha for SCL-10 was 0.92. The Centrality of Event Scale (CES) measures to what degree an event was integrated into an individual's life story and identity.[@R25] Responses were categorised from '1=strongly disagree' to '5=strongly agree' and were calculated as the mean of all items. A typical item was 'I feel that the event has become part of my identity'. Chronbach's alpha for CES was 0.92. Life satisfaction was measured with the one-item Cantril's Ladder of Life Scale, where overall life satisfaction was rated on a 10-point scale representing steps in the ladder.[@R26] A score of 10 represents the best possible life you can imagine, and a score of 0 is the bottom step, representing the worst possible life. Finally, social support was measured with the four item Crisis Support Scale (CSS), with response categories ranging from '1=never' to '7=always'. A typical item was 'How often is someone willing to listen? Chronbach's alpha for CSS was 0.89.[@R27]

Covariates {#s2-7}
----------

Covariates that could potentially influence the association between the psychosocial work environment and sick leave risk were considered as potential confounders. The following covariates were included in the main analysis: sex and symptoms of PTSD. Due to a small sample size, we chose a parsimonious structure, adjusting for the most important covariates in the analysis to retain an acceptable number of cases and to be able to detect significant differences between our two groups. We did a preliminary analysis adjusting for education, but that did not change our risk estimates. Therefore, the two most significant variables shown to differ between the groups were entered as covariates in the analysis. See [table 1](#T1){ref-type="table"} for information on background variables.

Statistical analysis {#s2-8}
--------------------

The outcome variable in the present study, sick leave days, is a count variable with overdispersion and an excess of zeros. We therefore used two-part hurdle models to explore sick leave according to various psychosocial work environment factors.[@R28] In the first part, we collapsed the outcome variable into two categories: no sick leave (zero count) and sick leave (above zero count). We then estimated the odds of sick leave versus no sick leave for various predictor values and summarised this as ORs (95% CIs) per one unit increase in a given predictor using the lowest value as the reference. In the second part, we used zero-truncated negative binominal regression for the positive counts (ie, those with sick leave) to estimate the length of sick leave for various predictor values.[@R29] We summarised this as a count or rate ratio (RR, 95% CIs) using the lowest predictor value as the reference. To account for varying workdays, as not all employees worked full time during the observation period, the hurdle models were offset by registered workdays in the relevant period.

The binomial regression analyses and the zero-truncated negative binominal analysis were computed in R (The R Foundation for Statistical Computing, Vienna Austria, 2018), with the R packages pscl for hurdle regression (R Development Core Team, 2017) and in STATA V.15.

Sensitivity analysis {#s2-9}
--------------------

In this study, sick leave prior to the attack is a covariate that can act as a confounder. If sick leave before the attack increases the risk of sick leave after the attack, then our estimated relative risks measuring the association between work factors and sick leave would most likely be attenuated. To capture uncontrolled confounding or systematic change of behaviour due to previous sick leave, we conducted sensitivity analysis by adjusting for previous sick leave prior to the attack, defined as sickness absence days from the first quarter of 2008 up until and including the second quarter of 2011 divided by the number of expected workdays for this period.

Results {#s3}
=======

Characteristics of the study population {#s3-1}
---------------------------------------

In this dataset, the prevalence of PTSD among participants was 57/1000 (94/1649) after exclusion of employees not consenting to data linkage on sick leave data (n=325). See [figure 1](#F1){ref-type="fig"} for more information on participants eligible for this study. In our sample of 55 participants with symptom-defined PTSD and sick leave, the overall mean number of sick leave days was 42 (95% CI 29.23 to 54.41), while the mean number of registered workdays was 200 in our sample.

[Table 1](#T1){ref-type="table"} compares participants with and without sick leave. Both groups have symptom-defined PTSD, and the group with sick leave have higher PTSD scores than the group without sick leave (p=0.006). Women were over-represented among participants with sick leave; 86% of the participants with sick leave were female, while 59% of participants without sick leave were female (p=0.004). Participants with sick leave did not differ significantly from participants without sick leave with regard to age, marital status, direct versus indirect exposure, psychological distress, event centrality, life satisfaction and social support.

Psychosocial working conditions and sick leave risk {#s3-2}
---------------------------------------------------

We observed that predictability at work was associated with reduced odds of sick leave (adjusted OR (aOR)=0.62, 95% CI 0.40 to 0.98) independent of symptom-defined PTSD and sex. Other psychosocial working conditions such as job demands, social interactions and organisational culture were not associated with lower odds of sick leave risk when having PTSD. Moreover, the hurdle model estimated the frequency and duration of sick leave (RR). Increased levels of control over decisions at work were associated with fewer sick leave days (adjusted rate ratio (aRR)=0.61, 95% CI 0.38 to 0.98). Other psychosocial working conditions such as job demands, predictability and social interactions were not associated with lower duration of sick leave among employees with PTSD. Organisational cultures such as human resource primacy climate (aRR=0.68, 95% CI 0.43 to 1.09) and having an innovative organisational climate (aRR=0.66, 95% CI 0.40 to 1.13) were factors with relative high RR estimates, but did not reach statistical significance in the hurdle model. See [table 2](#T2){ref-type="table"}.

###### 

Association between the psychosocial work environment and risk of sick leave among 94 ministerial employees with symptom-defined PTSD, 10 months after a workplace terrorist attack on 22 July in Oslo, 2011

  -----------------------------------------------------------------------------------------------------------------------------
  Psychosocial work factors           Binary logistic model   Negative binomial count model                    
  ----------------------------------- ----------------------- ------------------------------- ---------------- ----------------
  Support from superior               0.86\                   0.89\                           0.80\            0.77\
                                      (0.55 to 1.33)          (0.55 to 1.43)                  (0.56 to 1.14)   (0.53 to 1.12)

  Support from coworkers              1.12\                   0.98\                           0.94\            1.00\
                                      (0.70 to 1.81)          (0.58 to 1.65)                  (0.60 to 1.49)   (0.62 to 1.62)

  Predictability at work              0.73\                   0.62\*\                         1.10\            1.13\
                                      (0.49 to 1.08)          (0.40 to 0.98)                  (0.81 to 1.49)   (0.84 to 1.53)

  Control of decision                 0.65\                   0.65\                           0.65\            0.61\*\
                                      (0.33 to 1.28)          (0.31 to 1.37)                  (0.40 to 1.05)   (0.38 to 0.98)

  Control of work intensity           0.75\                   0.74\                           0.92\            0.88\
                                      (0.40 to 1.42)          (0.37 to 1.46)                  (0.55 to 1.54)   (0.54 to 1.43)

  Positive challenge at work          0.99\                   0.99\                           0.70\            0.82\
                                      (0.60 to 1.66)          (0.56 to 1.75)                  (0.34 to 1.44)   (0.39 to 1.69)

  Quantitative demands                1.36\                   1.52\                           0.91\            1.10\
                                      (0.80 to 2.31)          (0.84 to 2.72)                  (0.58 to 1.43)   (0.62 to 1.81)

  Decisional demands                  0.90\                   0.92\                           0.86\            0.93\
                                      (0.50 to 1.69)          (0.48 to 1.79)                  (0.54 to 1.36)   (0.56 to 1.55)

  Learning demands                    1.73\                   1.73\                           1.23\            1.23\
                                      (0.88 to 3.40)          (0.88 to 3.40)                  (0.62 to 2.45)   (0.62 to 2.45)

  Social organisational climate       1.39\                   1.35\                           0.71\            0.71\
                                      (0.74 to 2.62)          (0.69 to 2.63)                  (0.34 to 1.47)   (0.34 to 1.47)

  Innovative organisational climate   0.83\                   0.76\                           0.69\            0.68\
                                      (0.47 to 1.47)          (0.41 to 1.46)                  (0.42 to 1.11)   (0.43 to 1.09)

  Human resource primacy climate      0.83\                   0.76\                           0.69\            0.66\
                                      (0.49 to 1.39)          (0.43 to 1.36)                  (0.43 to 1.12)   (0.40 to 1.13)
  -----------------------------------------------------------------------------------------------------------------------------

\*P\<0.05.

†OR and RR adjusted for sex and Post-traumatic Stress Disorder Checklist score (Post-traumatic Stress Disorder Checklist-Specific).

aOR, adjusted OR; aRR, adjusted rate ratio; PTSD, post-traumatic stress disorder; RR, rate ratio.

The potential confounding effect of previous history of sick leave {#s3-3}
------------------------------------------------------------------

In the subsample without sick leave, 54% had sick leave prior to the event. For those with sick leave, the corresponding percentage before the attack was 85%. The aOR of predictability at work was 0.65 (95% CI 0.41 to 1.05) and the aRR of control at work was 0.58 (95% CI 0.35 to 0.96). The estimates became more unstable due to reduced number of cases when adjusting for more covariates. However, our main findings persisted after adjustment for this new covariate.

Discussion {#s4}
==========

Main findings {#s4-1}
-------------

The present study explores whether the psychosocial work environment influences the risk of and duration of sick leave among government employees with PTSD symptoms. Of the 94 participants in our sample who fulfilled the PTSD symptom criteria 10 months after the terror attack, 39 individuals had no sick leave. Participants with sick leave did not differ significantly from participants without sick leave on several relevant background variables; one exception was a larger proportion of women in the former group. This is in line with previous research where the terrorist attack had a larger negative impact on the work ability of women.[@R7] The PTSD symptoms were also higher among participants with sick leave. As a result, sex and PCL scores were considered as potential confounders and were adjusted for in the analysis. When it comes to psychosocial work environment, both predictability and control in the workplace were important for sick leave.

Interpretation of our findings {#s4-2}
------------------------------

Many employees were engaged in their work even when they had PTSD symptoms. Having a strong attachment to the workplace could be a constructive coping mechanism after a trauma, emphasising control and empowerment in life.[@R30] A positive effect of predictability is in line with previous studies demonstrating that lack of predictability at work, including insufficient information about decisions, future developments and work changes, may increase the risk of burnout,[@R31] cognitive stress reactions,[@R32] depression[@R33] and work absence.[@R34]

The finding that employees' sense of control was associated with reduced sick leave days corresponds with previous theories on the importance of external and internal control. High sense of control is the belief that one can influence one's situation by efforts and actions, and is a significant factor for increased well-being, enhanced stress management and improved work ability.[@R9] In addition, the degree of control over one's work situation is associated with high social status,[@R12] and the study sample was highly educated with flexible jobs, which is associated with lower sick leave rates.[@R37] This can explain why self-reported sick leave after the WTC attack was low since the study participants were employees with a particularly high degree of coping and status.

The present study suggests that an organisation's management should be aware of employees experiencing low predictability and control in their workplace. If feasible, organisations can benefit from increasing employees' work predictability and facilitate proper decision autonomy. These efforts may contribute to a rapid return to work, restore daily routines and normality and keep employees longer at work when sudden major negative events occur, even when employees suffer from psychological distress. However, a prevention strategy focusing merely on the organisational efforts to improve the objective psychosocial work conditions may deal with only part of the problem. Self-reported appraisals of the work environment are not merely based on objective conditions in the workplace, but influenced by individual personality traits and emotions.[@R38] Our sample of individuals with PTSD and sick leave might therefore appraise their job more negatively and might be less resilient in coping with their symptoms, particularly as negative thoughts of adverse outcomes often accompany psychological distress and symptoms of PTSD. Therefore, together with improved working conditions, a targeted therapeutic intervention based on coping and stress management could be appropriate to alter appraisals and even reduce sickness absence.

Strengths and limitations {#s4-3}
-------------------------

The study comprises a unique set of data that allows us to assess how the psychosocial work environment influences the risk of sick leave in the aftermath of a traumatic event. From a relative large cohort of participants, we sampled a population of individuals with symptom-defined PTSD and controlled for PTSD severity. By means of a prospective design with objective registry data on sick leave, we were able to extend our knowledge of the complexity of sick leave risk and how it relates to the psychosocial work environment of people with PTSD symptoms.

The study has several limitations. First, a small sample size of individuals with symptom-defined PTSD reduces the statistical power. Because of this, we may have underestimated the effect of the psychosocial work environment. For example, we found no significant effects of organisational culture. However, an association cannot entirely be ruled out since the effect estimates are high and the CIs are wide and marginally crosses 1. This goes mainly for the impact of work environments with an innovative climate and good human resource primacy. It is likely that these factors would reach statistical significance in a larger sample and could therefore be important factors in reducing sick leave risk. Second, PTSD diagnosis was based on self-reported measures and may be influenced by social desirability, under-reporting, recall bias and other response bias. However, the Norwegian version of PCL-S has previously been validated as an effective instrument for PTSD screening by the use of self-reported data.[@R20] Third, the study population consisted of a majority of highly educated government officials and bureaucrats, and our findings may not necessarily be generalised to other populations. As high education is generally associated with lower rates of sick leave, this could lead to an underestimation of sick leave rates. Finally, another factor reducing the sick leave rates is that extensive acute medical and psychological care was provided by local emergency departments and hospitals following the bombing. Five weeks after the attack, employees were offered an intervention and a follow-up programme by the Occupational Health Service. The psychosocial intervention programme was prioritised to directly exposed individuals, but was accessible by all employees.[@R40] In addition, postdisaster leadership training was implemented. These efforts made it possible for employees to return to work.

Implications {#s4-4}
------------

In conclusion, these results suggest that for those suffering from psychological distress following a traumatic event, high sense of control and predictability at work might reduce the sick leave risk. This makes it conceivable for organisations to keep employees working by facilitating optimal working conditions, following terrorism or other major disasters. Further, therapeutic cognitive interventions can alter individuals' negative and worrying appraisals of the working conditions and increase employees' coping skills. These findings are relevant to practitioners seeking to understand the complex relationships between a traumatic event, psychosocial work environment, individual psychological reactions and sick leave risk.

Future research should therefore investigate whether the association is causal and if these findings can be replicated in other populations. As caution is required in interpreting the effects of organisational culture given the limited sample size in this study, further studies should investigate these predictors.
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